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centers, offering them new and powerful research, policy planning, and educa- 
tional tools  A number of these tools for studying and anal-sing the behavior 
of individuals, grouos, and social-political units are specifically capable" 
OJ narrowing the enormous gap that continues to exist between the policy 
analyst and the behavioral scientist.  Essential to the develooment of these 
broad retnodological and technological areas is an onqoing orogram of substance 
researcn in bargaining and conf. ict resolution behwior relevant to political 
crisis ranagenent. As the three areas of development (laboratory gating and 
simulation research, inductive data analysis, and data resourc-s BMmMttt) 

^re ai1
3y!te,,,a!iC h3'6e  0f 0Peration' the potential, for mutual .uooortar^na 

them will be substantially enhanced.  Central to all of these activities are' 
plans based on a number of highly integrated software systems, hardware con- 
figurations and laboratory design and equipment requirements, stemming from 
ARPA-supported research and development projects conduct.-d over the past 
eight years. . v;  ... 

This document describes project developments covering the first four years 
placing particular emphasis on prooress covering ^e  last six month period 
and on for project developments for the balance of the contract period. As 
an aid to the reader who may not have past documentation close at hand, the 
document as a whole, and many of the internal sections, are prefaced by an 
overview statement which reflects the general background and"rationale 
developed m the original proposal. ...... 
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ABSTRACT 

.tie Center for    crputer-Basea Behavioral Studies  (CCBS)  on the UCLA Carpus is 
cesignec arc la reing oevelopec to overoone a nurber of the nethocolocical 
limitations bloddnf significant research advances in, and Ijehavioral sciences' 
contributions to,  (IM Jtudy of national fX)^icies arc oroblers.    The Center is 
cesioned arour.u a tine shared ccrputer wywtem that will irahe its inforrational 
and tecnnologicai resources available to ber.a^/ioral scientists and polio/ 
analysts locaf.oc: at widely cispersed university and govemrent research 
centers, offerL^a them nev and powerf'ol resecrch, oolicv planning, and educa- 
tional tools.    A number of these tools for studvino and'analyzing the behavior 
of indiviGuals, groups, and social-political units are soecifically capable 
of narrowing the enormous aap that oontixiues to exist between the policy 
analyst and the behavioral scientist.    Essential to the develoorent of these 
broad i jthocolccrical and technological areas is an oncoing orooran of substantive 
research in barraining and conflict resolution behavior relevant to political 
crisis managervnt.    As the three areas of develonrent  (laboratory ganinq and 
simulation research, inductive data analysis, and data resources manaaerrent) 
share a systeratic base of operation, the notehtials for mutual support arong 
them will be substantially enhanced.    Central to all of these activities are 
plans basec on a n arber of highly integrated software systems, hardware con- 
figurations, and laboratory des ion and equiprent requirements, stermina from 
ARPA-supportea research and cevelopnent orojects conducted over the past 
eight years. 

Ihis docurent c escribes project developments covering the first four years 
placing particular emphasis on progress coverinc the last six month period 
and on for project developmints for the balance of the contract period.    As 
an aid to the reader who may not have past documentation close at hand, the 
oocument as a -..hole, and many of the internal sections, are prefaced by an 
overview statement which reflects the general backaround and rationale 
developed in the original proposal. 
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IRESS ON PROJECT:  1 JULY 19(S9 THROUGH 30 JUNE .1073 

Baclcground and Sxiramary 

. »gre^J during the firat year of.  the project was sevoroly curtailed 

by protracted contractual negotiatlonai a definitive contract was 

n   Lroplemented and finalised until the last week of June 1970.  In 

SUlHi the project operated d-uring the entire period without the 

enablenant Of a finalized contract and without authorization to 

acquire the central computing system ana its rr;a-jor components cf 

hardware and software support.  In the absence oi  enabling 

conditions—without definite selection of the central processing 

system and without contractual authority to purchase major equip- 

ment, to subcontract for software development, or to develop project 

staff--the proposed schedule of development for the first year was 

critically compromised. 

In contrast, the project prociressed at an accelerated rate in the 

next three years; as a result, we have been able to recoup a 

significant portion of the schedule slippage due to first-year 

delays.  Phase I of the computing system is complete, both with 

respect to hardware configuration and operating system software. 

Phase II hardware and software design has been completed and both 

hardware and software are being implemented.  TWO higher-order 

programming languages --JOVIAL and KETA—have been developed; both 

META and JOVIAL are now being used for applications programming. 

Interactive debuggers are available for both these languages.  We 

have developed a programming system that provides rapid and easy 

laboratory implementation of experimental research designs.  In 

data management and analysis, we have implemjnted PREP, a common 

interactive data base interface to data analysis programs and 

packages, TRACE III, a system that provides implicit programming 

capabilitiea for data analysis, handling complex data structures, 

both hierarchical as well   as rectangular, and a fully interactive 

und augmented version of IDEA, a program that provides computer 

/ 
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'■ Lat sue«  m  Lhe  task ol Lnductiva data anaJ 
►f  pernanent  laboratory  Cacillti« 

^^ 13, rr.^.  construction 
M is couplete. CCBS la baln< 

interfaced with the ARPA networl, a. . no.n. of offering our 
pabilitiei to a wider ooiniaunity or tt»«r,. 

Coirputer Laborabory Deve I opmep '.s 

ha P^»Clp.l .oal of tb. proj«* is to beoaden and expand eh, 

oaprtiUtl.« of brtuvior.1 c^rch, particularly in  aroa, of' 
pot.otl.1 polioy «Lv^ee. n« „.„.ip^ „„,, of acooraplis,Un9 
thi. yoal la to develop „ow b.h.Vior.1 research .ethoddogies 
'■■rou,! the „„ üf on_Une/ data aoqlllsitiün tpoU p^.^^, 

for cc-nputcr-adninistor«; exporincnta and sinvalatlons and for 

IntOtOOtiv, forms of data and text analysis.  The goals of the 

projoct, Lh.n, arc predicated on dev^op.aents-cr iticallv linked to 
a largo-scale timesharing conputing systerr.. 

Coaputer Hardwara 

The hardware conr.guration of the CCBS central system corr.pnter is 

-aa-.gnod to „.„port Mgh-.p^ interaction with many concurrent 

—s who, in the three primary applications of the system, may be 

«,■ mrx ov experimnnta, .ubieets, data analysts, and development 
programmers.  The different applications (and associated different 

typos of users, regurre different interactive-service needs, w'Uch 

l" num. present . need for greater than normal communicatrens 

oroee.sing.  Tho ba3ic hardware configuration is especiaUy designed 
kO noot the«« requirements. 

Beyond hhe basic configuratxon, Lhe major extension of computer 

hardware us to  meet extended data management requirements, 

•specially a. these relate to the management of data bases of 

archive proportions.  (This aspect of the project is identify in 

the original proposal as Phase II development.)  There are two 

major facet, in extended data management capabilities:  fir,t  a 
need to provide crreater dif .. i«.»«.. .rcacei fleta Storage capacity in the system, and. 

-2- 



_~- "—— 

S-COnd. u   ne...J to provxdo l«prOV*d nouns of .cousin, daca w.^n it 

r^xdes out.id« the noml bound, of direct    dd •»•«blUty   (L . 
core ««.ory).    Tao  fir.t of  thew requireoent. 1. boi„g ^ v/i(h 

the «cquieition of additiona]   .taadard dJ ic .torago.    There U,  by 
-ontra.t,  no standard hardware available for eeetm,  the .econd 
requirement,  wo have therefore undertaken the developa«* of 
hardware and a.«>ciated «ftware neoeeeary  lo .«pport virtuil 

—ory progr««lng.    A further extenelon 1. required to .eat 
Lncrewed aee of .he central proceed as the at«ber of eoocurrent 
u.ers   increase.;   thl.  wild   bo  achaevod   through  an   ..crease   in   the 
amount   of  swapping  storage. 

A  summary  of   the  computer  system hardwa re  is  qiven  below: 

CCBS  computer   system  hardware,   basic  ÖOnflgoretlon, 

Processor: DEC PDP-10/PDP-15 dual Processor-boch processors 
interface to Pü?-10 core (262,144 words'of jJ-bU 
1.5 naec. memory) with 12,238 words of 18-bit, 0 8 
u see memory on the PDP-5; i nterproces sor m^ory 
xntorface, DA15-C, developed by DEC (detailed * 
oeocription m Appendix B, Technical Report 12/31/70)- 
DEC  ll^:^  ™™^tionS   interface' dovelopld  ^' 
toSoif la/i^ST^i^i00   ln  APP^di5<  C,   Technical Report   12/31/70).     Virtual  memory hardwire   is   under 

SÄJÄ  ^P
1

   P*^ ~»t  ^  *•  instruSuons 
wCrds'orsto^aqe/^^01100  ^^^ ***   8  bilU«» 

Auxiliary   storage  devices  on  the  PDP-10: 

"^lOB^n   (DrUni  ard-DiSC):      2   s^PPing  drums.      DEC 
RM10B   (storage  capacity  of   345,600  words  each mean 
access  time  of   8.3  msec,   and  transfer  rate Of 4   1 
i.sec    per word).     An order has  been placed  for a 

T^ull ^   Ul  milli0n WOrdS  ^TmZ Lcess 
wo?d. transfer  rate of   3   „sec.   per 

■Ron^r0;^ (DiSC): 5 ^~Pack drives. Four DEC 
RFOZa (storage capacity of 5.2 million words per pack 
mean access time of 62.5 msec, and transfer ?ate Sf 
IS ueec, per word) and one DEC RP03 drive with twice 
tnc storage of an RP02 but otherwise equivalent 
perlormance). An additional RP03 disc-pack drive is 
plannen   for  acquisition. 

-3- 
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•DECtapei b  drives, DEC TÜ56 (storage capacity ol 
167 thousand characters pax t ipe, mean access tion of 
10 saconds« uul transfex rata of 15#000 characters 

■ >x lacon l) . 

•':-  s  3 dij.   ts—-on« y-r.r.'c': Industry standard« ;'.. ' 
D20J  (45 in./sec., density to BOO bpi.)} one 9-track 

USA6I standard, OEC  TU20A (45 Ln./sec.« density si 
800 bpi.)f sad one 9-track TOiO (performance is 
equivalent to TO20A). 

•Cardi card punch, DEC CP10A (200 cards per Minute)! 
card reader DBC CHI0A (1,000 cards per Minute). 

\uxiliary storage devices on the PD^-fs: 

•Disc:  1 rixed held trac:k.  ÜCC RS09 (storage capacity 
of 262,144 18-bit Mords, mean socess tisn of 16.7 tiaac., 
and transfer rate of .16 nsoc. per word).  Additional 
disc Storage irill bo acquired during the last hali. of 
the year* 

Printer Plotter: 

•Gould, model 55-5032-100--toxl. and graphics; 96 
printable characters; print rate:  up to 1,000 lines 
per Minute for a 132-character line access on 11-inch 
page, processor-lindtedi plot ratai up to 8 inches 
per second for ll-inch wide plots, processor-limited. 

Communication terminals: 

•High-speed graphics terminals:  24, Computek Model 
400/J5; Storage tube; text/graphics display, keyboard 
and light-pen input; 96 printable eharacterai 
transmission rate:  7200/300 baud. 

•High-speed text terminals:  24, Ann Arbor controller. 
Model 208A; locally refreshed CRT; text display (24 
lines of 30 characters); keyboard; 64 printable 
characters; transmission rate:  2400 baud. 

•Hard copy terminals:  5, Texas Instrument Model 720; 
95 printable characters; transmission rate:  30Ö/150/U0 
baud. 

The system described above is essentially complete—r-xcept for ihe 

items indicated as being on order or under davelopaent, all components 

have been acquired and are operational. 

One major modification to the hardware system is underway in the 

area of data management: 

-4- 
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ctended la a nanagenent—the hardware necessary to support virtu«] 
•norv proqr.-i.auüng i:; being developed by CCBS; the design 

concept has been L«ple»ented by software simulation (the sr-L^RT 
jv^' m described below); a design study of the virtual 
nemory hardware has been completedi and detailed documentation 

, ;.i Logi ■ design are coinplete; hardware fabrication has 
itaz ted. 

R ;onplishment8 during bhe Current reporting period relating to 

y 11 am  mod iIi cat ions: 

•Start of fabrication of virtual Memory hardware. 

O «wouter So ftware 

Software developments are oriented toward on-line data acquisition 

techniques (computer-adminisLered experiments and simulation) and 

interactive forms of data analysis.  There are two major lines of 

development1  General support and applications support—general 

Support programming provides the software environment for 

applications support programming which, in turn, provides the 

software-Lmplem-nted methodology for the end-users in the system. 

Within the general support effort there are two areas of concen- 

tration:  Operating system and higher-order languages.  Within the 

applications support effort there are also two areas of concen- 

traLion:  Laboratory research and data analysis. 

operating Sysbem Improvements 

CCBS requirements for a timesharing system are somewhat atypical-- 

in particular CCBS users are typically not all one class, are not 

usually prograramers, and are often not independently related to a 

given Object program.  In some respect each of the differences is 

at variance with assumptions that are built into standard time- 

sharing system supplied with the DEC PDP-10 computer.  It has been 

necessary, then, to modify the operating system to CCBS needs. 

While none of these modifications are in the class of major technical 

Innovations, and while none by itself constitutes a major revision, 

they are, on the other hand, nontrivial changes and represent, in 

sum, a significant progranming effort.  The major modifications are 

listed and briefly described below: 

-5- 



[nt«rrupt~level coaraunication« support—beoausa ot the high data 
rates used by CCBS local terminals, the organization of the 
interrupt-level conmunioations handlers has been revised to 
Permit most of the Interrupt-leva 3 processing to be performed 
by the POP-15 rather than by the PI)P-10.  The benefits of 
this reorganisation will become apparent only with the com- 
pletion of a new PDP-15 operating system that is currently 
under development, partly in support or th'.i contract and' 
partly Ln support of the ARPA Network contract, F30602-7?-C-02y9 
One Of the consequences of the new PDP-15 system will be the 
capability to offer greatly expanded support for display 
terminals without burdening the main processor. 

Terminal interactions—all terminal interactions in the delivered 
DEC system assume continuous-scroll output; to match the display 
characteristics of the Computek terminals, terminal output had 
to be  paged." Additional changes were required to permit 
several terminals to be controlled by one program and to 
provide software control over the way the system supports the 
terminals. 

Disc and tape access—access to peripheral Storage in the delivered 
DEC system is assumed to be a user responsibility rtith only 
minimal provision for system protection and assistance.  To 
accommodate naive users, peripheral storage access procedures 
have been modified. 

Device assignment—in the delivered DEC system, the assignment of 
access devices for private data storage are assumed to be a 
user responsibility; again, to accommodate naive users the 
operating system has been modified to provide new procedures, 
better protection, and greater assistance in device assignment. 
These improvements are generally applicable to all PDP-10 
systems; documentation is contained in TM-13. 

(In addition to modifications of the operating system monitor, the 

man ifacturer-supplied general utility progrzius also required 

extensive modification and augmei.tation. ) 

Disc file backup—as the disc storage system nears saturation, the 
performance of the overall system degrades (because of the need 
to fragment files) and there is a sharp increase in the 
likeliaood that jobs that create or expand files will not run 
successfully.  To overcome these problems, a disc file backup 
utility has been developed that auto latically removes long- 
unused files from disc onto magnetic  pe whenever disc 
availability drops too low; files with the oldest access dates 
are removed first.  A complementary utility has been developed 
to permit users to recover files from the backup.  A corres- 
ponding modification was made to the disc directory utility to 
prevent modification of a file's access date in a manner that 
would subvert the purpose of the disc file backup utility. 

-6- 

  



LociJar nodi float ion-» to permit a user to call on bhe JOVIAL Debugger 
by Rieana of similar profcOCOld to tboee used for conventional 
debuggingi and to permit both debuggers to be used on bhe same 
job, the DEC-supplied loader had to be modified. 

• nrnal support—the Computek terminals, which serve as the primary 
Interactive devices for the systeai are considerably more 
versatile than the normal devices upon which DEC utility 
programs are predicated; to Fully utilize the versatility of 
the Computek terminals, the DEC utility programs had to be 
revised.  Additional changes were required to take advantage 
of the locally refreshed displays of the Ann Arbor terminals. 

Text Editor—two editors were delivered with the 'hardware; neither 
was considered adequate for the broad class of users in CCBS; 
a new text editor has been implemented; this editor is generally 
applicable for all PDP-IO systems; documentation is contained in 
TM-10, TXTED:  A Simple Content Editor. 

Beyond these modifications, a significant revision of the operating 

system is under way.  This revision is required for the development 

of an extended data management capability (i.e. the software sicte 

of developing virtual memory capability).  As mentioned previously, 

the virtual memory deaiqn has already been simulated in a software 

version.  The emulation of virtual memory hardware is part of the 

SMART system, but, in addition to emulating the virtual memory 

hardware, SMART also performs elaborate core management services; 

it is these core management services that constitute the operar. Ing 

system revisions.  (The core management concepts of the SMART system 

an: described in P-4, SMART:  A Multiple-High-Segment Executive 

System.)  They will be incorporated into the timesharirg monitor 

after the virtual memory hardware is acquired.  The af:ected 

components are the assembler, loader, schedules, file service, and 

core manaqement function. 

Under another contract (F30602-72-0299) the operating system 

software is being modified and extended to provide an interface to 

bhe ARPANET.  These software activities, concentrated primarily in 

the PDP-15, involve a new PDP-15 monitor and the ARPANET NCP and 

TELNET functions.  The new monitor supports interrupt-driven multi- 

processingi so that ARPANET functions can be bimeshared with 

, conimuni cat ions processes and other laboratory support functions 

;l 
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operating in the POP-IS. This  monitor is now fully operational. 

Ph« Network Control Procjram (MCP) supports into^actior between the 

P-15 and rhe IMP (Interface Message Processor) to receive and 

send Network aessagssi the TELNET function provides Lhe interface 

betWSSn MCP and eit.ier the local terminal or the PDP-10.  Both of 

these functions are expected to  be  checked out by September 1973. 

Higher^order Language Developments 

The CCBS research program imposes requirements on th-s type of 

higher-order programming languages that are needed to support the 

development of application system.  In particular, the computer- 

administered experimentation implies a need for programming forms 

that facilitate real-time process control, and interactive data 

analysis implies a need for programming forms that facilitate 

gt-.eral data manipulation and mangement.  When the PDP-10 computer 

was acquired, the higher-order languages available on the machine 

ware evaluated for CCBS applications and were judged to be 

inadequate; a higher-order language development was required.  A 

modified JOVIAL and HBTA were selected for implementation--JOVlAL 

because it had a hirtory of performance in both command-and-control 

systems and data management, and META because it had proven utility 

both as an interface between JOVIAL and intermediate language forms 

(Of the tyoe contemplated in CCBS applications), and as a powerful, 

character-string manipulator (to aid in restructuring data bases). 

Both JOVIAL and META are now operational in the CCPS system.  Since 

both are programs of general utility for all PDP-10 systems, general 

releases are planned when the compilers have been shaken down and 

thoroughly documented.  Experience with using both of these compilers 

in an interactive environment has demonstrated the need for improved 

on-line debugging aids that permit the user to communicate in the 

notation of the higher-order language source program.  Such inter- 

actlVd debuggers have been defined both for JOVIAL and for KETA.  A 

partial implementation of a META debugger baa been developed and is 

now in use and an interactive JOVTAL-language debugger has been 

Incorporated Into the JOVIAL system.  These debuggers have led to a 

great reduction in time required to check out META and JOVIAL programs 

-S- 
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During the past winter quarter, an operational version of UCI-LISP 

hai been inplemented in the CCBS system.  iveloped by the 

Departiaent of Information and Computer Science at the university of 

California a-, trvine, UCI-LISP is ■ compatible extension of the 
»arlier Stanford LISP 1.6 for the DEC PDP-10.  The extensions, which 

are very considerable in their soopa and lapact, make ÜCI-LISP s 

powerful and convenient interactive programming environment for 

research, teaching, and systems development in artificial intelligence 

and advanced list processing application».  Mast of UCI-LISP^s 

extensions to Stanford LISP were suggested Ly the novel features of 

•IBN-LISP (a language available only on TENEX systems), including: 

uniquely sophisticated breakpoint, tracing, and function editing 

capabilities; interpreter context manipulating functions; more 

powerful and convenient I/O facilities; a .variety of useful new 

functions and predicates; greatly improved error protection 

facilities; a reentrant sharable high segment, which accommodates 

compiled code.  In addition, ÜCI-LI8P offers a more efficient 

compiler than BBN-LISP, and requires an order of magnitude less 

core storage to operate.  CC33 is the first institution outside of 

Irvine to implement the UCI-LISP package. 

t 

±^21^ ^2J£y^§9l±}i^J G 

On-line, computer-administered experimentation is, for many behavioral 

researchers, a relatively unfamiliar method of investigation.  They 

have had little or no experience with the process control programming 

oven if they have used computers extensively for data reduction and 

analysis.  They would, then, have difficulty using the laboratory 

without a considerable degree of assistance; the problem is analogous 

to using a computer without the assistance of high-order languages; 

the analogous need is to provide a "researcr.-design compiler."  CCBS 

has developed this sort of software support in the form of a system 

Of programs called LIS:  Laboratory Implementation System.  A more 

extended description of the general rationale of US is contained 

In P-l, LIS:  An implementation System tor Computor-based Experiments. 

The total Laboratory Implementation System is composed of four 

programs described below: 
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L T S—The ce n t r c\ 1. 
h • ndLos all 
presentation 
.• »n ngencle 
The proqram 
substantiate 
cat i oni we c 
matter or da 
have adopted 
rent3 to LIS 

need beyond 
the need is 
special proc 
judged to be 
into the sya 
for nore ver 
implemented;. 

and major program In the system. The program 
routlncf or Information« evaluation of responses« 
of displays, recording of iata, and logic 

a necessary for Implementation of experiments, 
is operational; shake-down experience has 
dl the design concepts—for a broad set of appll- 
an producm a meaningful inq^lementatlon in a 
ys.  in the design and implementation of LXS wo 
a strategy of incre.aoafa 1 duvcloprnent; improve- 
are made in response to need; when a user has a 

the current general capabilities of the system, 
satisfied, directly, with the development of a 
essor; if the special procpssiag capability is 
general in character ic is then incorporated 

tern.  Experience thus far has revealed the need 
satile display control than was originally 
. general controls are being implemented. 

iSPTJC--Laboratory Specifications 
an interactive questionnai 
questionnaire are the basi 
cations for a "first-cut" 
response-to-specifications 
Specifications are sutfici 
experiment; if modificatio 
cm easy transfer co Jia LI 
changes) and an eas^ trans 
the changes made). Iterat 
user to successively appro 
Elaboration of the display 
with comparably easy trans 

Program.  This program presents 
re to the user; responses- to the 
s for generating formal specifi- 
version of an experiment.  ^he 
is automated.  The resulting 

ent to check out the logic of the 
ns are r&quired, the system offers 
SED program (to make the necessary 
fer from LiSED to LZ8 (to reflect 
ions on this process permit the 
ximate his final research design. 
content is handled through DGP 

fers 'between LIS and DGP. 

DOP—Display Generation Program.- This program is used for 
preparing displays composed of straight-line graphics and 
alpnanumeriQ information for use in experiments or for 
educati;nal purposes.  The procedures for preparing displays 
are conversational; the user language ha^ been designed for 
a nonprogrammer, with operating instructions- incorporated 
directly into the program.  This program is operational. 
Further developments in the area of display generation are 
being concentrated on improved graphics capability, so the 
system will be batter able to handle situational displays. 

LISED—Table Editing Program. LIS 
of tables whosi? entries con 
experiment. The initial se 
tables is the most exacting 
the process of implementing 
experiment, this is a one-t 
clerical in character. As 
cor.micttjd this task to a st 
used by a clerk-typist; thl 
from the most titr.e-consumin 
process.  This program is c 

operates int. 
tain vain es d 
tting of taes 
and time -con 
an experimen 

irne task a I mo 
a practic al e 
md-alone pro 
s frees oroJ ?e 
9 aspect of t 
perationa 1. 

set crpretivelv on a 
efini.ng a given 
e values into the 
suming procedure in 
t; for any give;a 
st exclusively 
xpedlent we have; 
gram that can be 
ssional personnel 
he implementation 
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ftccontplishinent^ dui'lng the reporting period which celata to laboratory 

mpport softwar« developatcnti 

■Extendad display capability in tha l.IS system. 

•ftodificationa in implementation functions to achieve 
compatibility with nongraphic communication devices. 

Hanaqeroent and Analyais o£ Data ar d Taxt 

CC33 efforta in data managei.ient and analysis are toccsed on forms 

of interactive data analysis that will allow a substantive evpsrt 

(the researcher, the policy-maher, the policy-analyst,-the decision- 

maker, etc.) to exercise his judgment in the course of the aaalytic 

process.  The principal efforts in this direction are the TRACE III 

and IDEA EI developments.  In addition to the dat" analysis systems 

chat we are developing we arc also concerned with interface to 

stacistical programs that have been developed elsewhere and with 

the interface between th-se systems and our own.  To facilitate 

this interface problem we have developed PREP I, a data base 

preparation system that interfaces to all analysis programs on our 

system. 

Ln the area of text analysis, we are "modifying an interactive 

recursive transition-network sentence analyzer for thematic analysis 

The latter is designed to augment standard content analysis of text 

with thematic or sentence-analysis components.  The resulting Theme 

Sncodin'f System (TE3) is intended to provide a considerably more 

sensitive and less ambiguous analysis of verbal text materials. 

TRACE ITT--This is a highly general system of programs that prouuee 
the equivalent of an Implicit programming system.  Implicit 
programming is tantamount to "natural-interaction"--the 
user does not need to be explicitly concerned with data 
management; all dj.ta management is accomplished without 
direct specification.  Functi>-?«ally, this transforms the 
user into a data dinalyst technician without having to 
know or exercise data analysis computing technique;.  The 
support that enables this sort of functional transformation 
is extensive and complex,  TRACE is composed of five major 
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coraponentaj a compiler that Interact« with the uP^r- a 
data-base management component that builds the primary 
aata structures» a retrieval coaponent thai- restructure« 
and associates subsets of data for manipulationj a 
manipulative courponent that acts on the resultant data 
Structure to produce the desired results» and an update 
component that reincorporates dcM ived data into the 
primary data structures.  (A description or the TKACE 
system xs contain^ in P-2( TRACEi An Inplicit Progrannina 
Syscen tor   Inductive Data Analysis.) 

The CCB8 virtual memory development", afford a direct 
extension Of the TRACE concepts; virtual memory extend« 
"je inpllcit programming capnbllrties to largo data systems 
tnat exceed core memory limitations. 

An initial implementation of TRACE III is ivailable on 
the CCBS system; it can be used independently or can be 
accessed through PREP.  TRACE III is being revised and 
made more reliable as shakedown 
its usa. experience is gained in 

IDEA 

PREP I— 

-The IDEA program offers an inductive aid to « researcher 
for auscovenng and summarising potentially Interesting 
data models in the form of restricted tree structures 
for a multivariate data base.  It permits the investigator 
to collaborate with an open-ended library of programm.-d 
heuristic« in the process of uncovering and repreeentina 
the structure of his dnta. 

The interactive aspect of IOBA is essential sine- the 
number of potential decision trees for any interesting 
set of data is too large to permit exhaustive seirch for 
the best partitions, and the character of the data may 
be inconsistent with exhaustive search even -if it were 
computationally possible.  The program is thus designed 
to employ heuristics and to permit the investigator'to 
monitor the process and to intercede when slavish 
application would produce crtifactua] results. 

A fully interactive version of IDEA II !s available on 
the CCBS system.  It is continually being modified with 
u;er experience and additional canabil;ties.  A revised 
version of "A Users Guide to IDEA in the CCBS System" 
has been ronpleted (CCHS-TM-24). 

■nezorc a statLStical analyeifl program may be applied to 
a data bast", the data Rtt«t b« prepared.  This usual1"' 
involves a P .-mber of activities tl - ■_ nay include ordering 
of the data, checking Lt tc.   acenr. :y, and correcting and 
modifying values; and revision of  istribution paraa^ter« 
and recording or tranageneration   value« if Jeeired or 
necessary. 
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PREP   1 La a syston of computer programs providing ■ 
common data baae interface to data analysis programs aitd 
packages. The •"-REP syst«« provides a biyh rlogree of user 
support that rainimizea it«er knowledge about programing 
conventions and operating system functions.  The user 
need enter and edit his data only OIK; Lime to use any of 
the data analysis programs that interface with the PRFP 
system.  The necessary, but usually troublesome and 
error-laden,  process of data preparation (entry, 
verification, ana prestatLstical manipulation] is 
concentrated and standardized for all data-analysis 
programs supported by the PRKP system.  The distinguishing 
feature of PREP is that it concentrates analyail preparation 
functions and yec remains an Open-ended system in terms of 
the analysis programs that it supports.  This contrasts on 
the one hand, with "integrated" systems like SPSo and 
DATATEXT rfhich also provide data preparation capability 
but are essentially limited to those analysis programs 
included in the "integration package"—i.e. it is very 
difficult to add new statistical programs to these 
packages.  Furthermore, PREP provides considerably more 
(user-oriented and interactive) support in analysis 
preparation than either of these "integrated" packages, 
and it does so in S manner that makes it possible to apply 
these capabilities to an easily expandable set of data 
analysis and statistical programs.  In this respect PREP 
is best viewed as an "interfacing system" rather than as 
an integrated package.  PREP contrasts, on the other hand, 
with B large set of "stand alone" analysis programs in 
statistical library packages (e.g. BMD) in which each 
program provides its own unique set of data preprocessing 
and preparation frictions required for its own use.  As a 
consequence, these capabilities are typically limited in 
scope, and not standardized from ore program to the next. 
From the standpoint of the user, this means (1) he must 
learn to use each program on its own terms, and (2) the 
results of the data preparation for one program cannot be 
transferred directly to another.  In summary, PRE?, 
(1) concentrates this learning process (one set of 
procedures for all applications), (2) reduces it in the 
sense of giving the user considerably greater assistance 
in the analysis preparation tasks, and (3) makes the 
results available to all interfacing analysis programs. 

T'ne PREP system incorporates four major processing 
functions—input, verification check, editing, and 
interface.  The input function accepts data from the 
conventional sorts of machine-readable storage mediums, 
producing a transposed data structure for the greatest- 
efficiency of selected data retrieval. The verification 
choc!; offers a variety of "quicklook" data summaries :'S 
a mears of verifying the accuracy of the original and 
stored data.  The editing function provides a number of 
procedures for error correction, data receding, and data 
transformation.  The interface function is, of course, 
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Archive M, 

different for each o| the programa being interfaced to 
bhe PREP system (aal each raust be separately produced), 
but since they all relate to a standard data structure, 
-hero is, ever anong the variety of interface requirements, 
•nough commonality bo make it i cleai and practical. 
>rogranming task to bring most standard existing or new 
ta analysis programs into the system. 

■-'he _ PREP system, implemented in standard PORTRAM IV, has 
a high degree of transferability to other computing 
Luatalletions; particularly Important in this regard is 
he fact that PREP requires no special operating system 
support« and that it is not preemptive (i.e. it" permits 
.he analysis programs that it supports to be used in the 
convention«! manner, thus making the same analysis 
program accessible to expert users and naive users ar 
•eLL).  Ml SPSS statistieal programs and IDEA currently 
interface with PREP. 

tageinent-~Arehive management has been an essential pert of 
the CCßS concept of development, even from its inception. 
Actual development was necessarily deferred until the 
.■nabling software tools had been implemented, and comolete 
development of the capability will not be fully realized 
until the Phase II system--virtuai memory hardware and 
software—hei been implemented.  As a step toward that 
levelopment, archive data management has been incoroorated 

■nto the PREP system, affording interface, on the input 
lide, wit\ archiya data files, and interface, on the 
analysis side, with all programs supported by the PREP 
system.  The software for PREP access to archive data 
'lies LS now Cully operational and part of the CCBS User 
Package. 

A number of archive files have been acquired and incor- 
porated into the CCBS system.  These files are stored as 
•ublxc data, available through the CCBS User Package; 
hrough PREP, the user selects from the public files'to 

■reate his own data base which can be manipulated, wich 
PREP functional to his own purposes; the private, 
working files can be deleted when the user no longer has 
need for them.  In the public-to-private selection 
• rocess, the user can select subsets of variables and/or 
ubsets of observation (by a number of sampling options). 
ne public files are protected against user modification-- 
side from the selection function, they are unavailable to 
:aor manipulation, 

arly experience with the archive Eilet has revealed a 
-ed for a general, rest ructurina function.  Users of 

archives« generally, have seen the need for such 
capabilities« but without the availability of general 
lata nanageaent software (at the user level), they have 
ither restructured the data by hand or have had single 
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aDDlic«tlon program written for this purpose.  By con.trast, 
i^ he CCnS system, TRACE offers general data ^na^menL 
^ Ihl  ns— level! thu», with the establishment of a PREP 
TLCE interface  a „Zv*}   restructuring function would be 

^tVi   In   \rchive  users.  This interface has been 
SÄi aS ts^rrently being implemented - an a^rt.cnal 
step toward a complete archive data handling capability. 

The archives incorporated into the CCB5 User Package to 
date include the following: 

• World-Handbook Daily Event Data--This ^^Jf^ts on 
seventeen political event types during the twenty-year 
neriSd 1941-1367.  One hundred thirty-six nations are 
Represented.  There are 57,263 coords:  one for each 
event type for each nation. 

t Data—This contains data on 
aggregated by year; events 
ar period 1945,-1967.  Event 
deaths from political violence, 
armed attacks, elections, 
girno support demonstrations, 

of power, unsuccessful 
ar executive transfers, 
ve sanctions, acts of 
strictions, and external 

>1f0rld Handbook Annual Even 
eighteen political events 
recorded for the twenty-y 
types included are riots, 
political assassinations, 
protest demonstrations, re 
political strikes, renewal 
executive transfers, regul 
executions, acts of negati 
relaxation of political re 
interventions. 

• World Handbook Intervention Data-This contains data for 
interventions recorded at daily j^f vf ^^f *he 
twenty-year period 1948-1967.  The daily report is the 
unit of analysis.  There are 1073 records, one for each 
dati  which an intervention occurred m a country. 
The dumber of record« per country varies.  Those 
coün?rTes that were not involved in any type o  inter- 
vention are excluded.  Data are recorded/°r,?? ^^ 
T^? r^Mons in the sample and for two international 
i gani at?ons?  So.e S the variables included are the 
number of interveners, type of group involved, air and 
na^al incursions, and length of intervener's presence 

in the country. 

.World Handbook National Aggregate Data--This contains 
data on 136 polities on some 300 variables   Included 
^re indicators of population size and growth, 
SoLiScaSons, edition  culture  and economic and 
L%144-1^»1 variables for the four base year^. LV^V ,   IJ?~> , 
f 60  1065   Data for 1965 are about 90. complete  but 
[he proportion of missing data is much higher for the 

threfi narlicr years. 

ivorlic DinmtMl  Mational. Atbributes oE Participants— 

•?;us conta?nsCdata on «.put., ^f ^^^1 

M"tod"Ltionrin'tho' laterLuonal bargaining process. 
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Data .iro Included for all dispute« (1.) whi.cn occurred 
between L920 and L968; (2) which were dyadic (i.e  if. 
Which only two states were involved); and (3) which were 
considered in at least one of the four Institutions 
This section includes data for each participant for each 
ease.  Variables include age of th« state at the time of 
the dispute, type of political system, stag« of econoraic 
development, social-cultural region, the country's role 
Lr the introduction of the dispute and others. 

•Dyadic Disputes: Patterns of International Usage by 
Participants—Data are included tor all disputes (l) winch 
occurred between 1920 and 1968; (2) which were dyadic 
(i.e. in which only two states were involved); and 
(3) which were considered in at least one of the four 
international institutions named above.  This section 
provides Information on the usage or each participant. 
For example, variables include total number of rases in 
which the country participated, a weighted index of 
participation and the number of cases jointly submitted. 

•Dyadic Disputes:  Attributes of Cases- -In the dyadic 
dispute series, this provides information on both the 
attributes of each case and on the dyadic attributes of 
the two members of the case.  For example, data wer« 
collected for the following variables:  manner in Which 
the dispute was introduced to the institution« the 
institution used, type of issue associated with the case, 
nostilities associated with the case, success of the 
institution in stopping the hostilities, outcome of the 
dispute, relative power capability of the disputants, 
distance between the disputants, economic interdependence 
SFTC /«Si?5USantf' ?nd üilllilarity of social-cultural regions 
•WEIS (World Events Interaction Survey) data are described 
on page 22. va.^uma 

TES—Interactive Automatic Them   Encoding of Messages and 
Documents for Content, \nalysis.  There exist numerous 
applications in Indus .ry, government, and within the 
academic community, tor systems that can rapidly and reliably 
process ordinary natural-language text with a minimum of 
semantic distortion.  Applications such as document routing, 
profiling« «ndexinf, classification, and abstracting all 
require that a sharply condensed summary of a document's 
contents be derived and cast in appropriate output form. 
Other applications, such as the triggering of alarms, also 
require that 'he processor "understand" the document in 
some sense. 

An acadenic paradigm for these tasks is provided by the 
field of content analysis, especially of the more sophisti- 
cated Stanford type.  The scholar seeks an unbiased, 
accurate, and compact reading of the object text.  Kc 
obtain«: this by first boiling the ter.t down to its thenatic 
content« infernally« the set of bnre-bones assertions that 
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can be Identified in the 
analysis procedure! to t 
con LOP.;-, ion that this sot 
d >cument surrogate not o 
for the othor app]icatio 
tools are being employed 
originating in experiaMn 
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tha analysis of outside 
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processed by relatively 

text.  He th 
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nt analysis but also 
Within CCBS« thei.3 

sis of message sets 
tuations« studies of 
ions, as well as for 
interest.  Theme; have 
y text for these 
rally containing only 
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hat they can be further 
guistic programs. 

The main tool employed in such studies is 
Inquirer, a more sophisticated version %i 
General Inquirer. The use of the Stanfor 
largo scale has heretofore involved consi 
a great deal of time for the object texts 
manually to isolate the themes of interes 
Moreover, manual text encoding has been s 
inconsistency and bias. Our work at CCBS 
most of the burden of theme recognition a 
people to computers, using the KOSt advan 
techniques of computational linguistics. 
we have described the hardware and softv/a 
our development effort. Our theme encode 
operational nov.', and will be fully operat 
future. The following discussion is into 
perspective on this development. 

the Stanford 
the earlier 

d Inquirer on a 
derable costs and 
to be preceded 

t in the text, 
ubject to 
seeks to transfer 

nd encoding from 
ced and comprehensive 
In earlier reports 

re environment of 
r is partially 
ional in the near 
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Fundamentally, themes in English are reduced deep sentential 
Structures«  That is, actors derive from deep subjects, 
actions from deep verbs, and targets from deep objects.  Of 
course, at the level of surface structure this relationship 
is not immediately apparent, and that is the primary justi- 
fication for our use of sophisticated language analysis 
programs:  to make available for them, recognition and 
encoding the deep structure of input sentences. 

Having before it the deep structure of a sentence, the 
theme-encoding function then faces the task of finding the 
actor in the subject, the action in the verb structure, and 
the target in the object.  We can gain some insight into 
the theme encoding process by considering a number of ways 
in which the thematic elements may be contained in the 
corresponding linguistic structures. 

In &iglish| subjects and objects are noun phrases, 
distinguished by their positioning relative to the verb— 
the subject, precedes and the object follows (in deep 
structure).  Without loss of generality, we may discuss the 
actor/subject relationshipi resMmbering that our remarks 
apply with equal torce 
well. 

to the target/object relationship a; 
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(1) in the sinpleat case« th« »ctor-nana I»  itself the 
subject, as in "EGYPT ATTACKED LIBYA."  Ot course, tner- 
may be rt»dil Lers as well, a3 in "HOSTILE AGGRESSIVE 
EGYPT ATTACKED..." Further, modifying clauses may "be 
present (and nay themselves contain themes) i "THE 
AGGRESSIVE EGYPTIANS WHO HAD CONQUERED LIBYA INVADRD 
o X ri A 4 ■ 

(2) At   the   first   remove   irom  this  simplest   situation,   the 
actor-name   appears  as  a  modifier   for   the  Subject       First 
it  may  appear  as  a  modifier  at   the   same   level   as   the 
grammatical  subject:    "THE EGYPTIAN ARMY ATTACKED LIDYA." 

(3) Next, it may be contained as the nominal head of a 
prepositional phrase at this level:  "TüE ARMORED UNITS 
FROM EGYPT ATTACKED SINAI.«  We mqht pause here to 
consider two technical questions concerning these 
situations.  First, in what ways will our identification 
of thematic elements depend upon the particular preposition 
involved?  Clearly, the preposition cannot be ignored; 
consider "THE TROOPS FROM EGYPT ATTACKED LIBYA" "vs 
'•THE TROOPS OUTSIDE EGYPT ATTACKED LIBYA."  Second', what 
is the thematic status of the head of the grammatical 
subject (e g. TROOPS in the given sentences)? With the 
help Of content-analysis experts within CCBS, empirical 
work on the first question continues, and a satisfactory 
solution appears to have been found.  In the second case, 
it has been decided to encode such headwords as thematic 
modifiers of. the corresponding actor:  ...TROOPS^ EGYPT/3* 

(4) Further along, the aci or-name may appear two or more 
layers deep in prepositional phrases modifying the 
grammatical subject: "ARMIES FROM THE NORTHERN PART OF 
EGYPT INVADED LIBYA." 

(5J Grammatically more remote still from the simplest case, 
the actor-name may appear as a modifier within a 
prepositional phrase, st various levels of depthl 
"ARMIES PROM THE EASTERN EGYPTIAN PROVINCES ATTACKED 
LIBYA," "ARMIES FROM THE COASTAL REGIONS OF THE EGYPTIAN 
TERR[TORIES ATTACKED LIBYA," etc  '  

In these case 
with a gramma 
intrinsic the 
times to aecu 
of the actor- 
roles.  It wo 
ignore all of 
and to mark a 
anywhere with 
approach has 
applleal ions. 
gracefully nh 
predictablv i 
AREAS NEAR El 
our analysis 
out these cas 

■ / a 
tica 
oret 
rate 
name 
uld, 
the 

s th 
in t 
been 

Bu 
ole 
esul 
ATH 

i to 
us 

s in those that follow, wc are concerned 
1 analysis of the situations not for their 
ical interest but because we wish at all 
Lt and reliably distinguish thematic roles 
s from nonthematic or secondary-thematic 
• of course, be s-rnpler and cheaper to 
structural considerations we have discussed, 

emetic actor any actor-name appearing 
he grammatical subject.  This sort o*: 
advocated, and even implemented, for 

t we should then prepare ourselves to 
Classes of wrong encodings that would 
t.  Con.; i der "THE ARMIES FROM THE BORDER 
INVADED ISRAEL," -tc.  In short, we want 

sufficiently fine to enable us to sort 

some 
accept 
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(€] Lot us  now turn Pro» the actor/subject relationship to 
:t whole clae« or theaea bhat have: so far been implicit:!./ 
excluded fron consideration. In sentences like« "THE 
SUDDEN ATTACK BY EGYPT ON LIBYA WAS DENOUNCED BY PRANCE" 
an obvious thCSNI occurs in bhS open Lag phrase (THE SUDDEN 
ATTACK BY EGYPT ON LIBYA...) i ft   Lhls phrase is not-, 
overtly a sentential structure.  It may te regarded as a 
nOBlinalizationi it  behaves syntactically as a noun, but 
may be viewed as derived from ehe deep sentence:  "EGYPT 
SUDDENLY ATTACKED LIBYA."  Here, obviously, is another 
rich source of themes in English.  Interestingly, all of 
tho foregoing 3<inds of actor-recognition problems are 
reflected within thj domain of nominali^ed sentences. 
At first glance, this may seem to*imply an immediate 
doubling of our problems.  In fact, hov/ever, tne very 
same machinery may be used to handle both sets of cases, 
if It 's properly designed.  Notice the following 
nominaiizations:  "EGYPT'S ATTACK ON LIBYA," "EGYPT'S 
SUPPORT OF PALESTINE," "EGYPT'S AID TO SYRIA."  It is a 
characteristic property Of these struc'tures uhat the 
direct-object (or target] of the underlying sentence is 
nr.rked by a particular preposition (underl .ned) v/hich is 
dependent upon the deverbative noun (ATTA( K, SUPPORT, 
AID).  Successful processing of these Structures requires 
that we mark deverbative nouns in the lexicon with 
pointers to their deep verb and their object-marking 
preposition(s)—a task in progress as of this writing. 

(7) Finally, consider the problem of elided or """gapped" 
elements, as in "THE ATTACK ON LIBYA WAS CONDEMNED IN 
THE U. N.," where the deep actor/subject of the deep 
verb ATTACK is not given.  An intelligent theme-encoding 
system should be able to make statistically useful 
guesses to fill in such information on tne basis of 
remembered actors, actions, and targets for a reasonable 
number of preceding sentences ov themes.  But to make 
such guessing usefully accurate and reliable will not 
be an oa ; task.  We will defer deeper discussion of 
this issue to later reports. 

We have sketched seven technical problem,areas of theme 
recognition and encoding, with occasional mention of the 
implementation difficulties associated with them.  This is 
not an exhaustive account or the theme-encodincf problem, 
but is intended to impart an awareness of the nature of the 
problems, their relations along abstract scales of difficulty, 
and some of the considerations that must guide us in our 
system design and implemenraLion. 

Our first concern, after receiving a copy of the Woods- 
Kaplan parser and grammar was to get it debugged and running 
reliably (see preceding report).  When that had been 
accomplished, a simple theme-encoding function was written, 
enabling the system as a whole to perform (within limits 
imposed by the status of the dictionary) at a level indicated 

-19- 

m 



■""" 

by (1) above.  Duriay the reporting period, progress has 
been swift If not always smooth.  PerEonaance at levels 
(2) ana (3) ha:; boen achieved, and the levels of (4) and 
(5) will become operational early in the next reporting 
period.  The lexical work aasociated with the level of 
(6) is about 35°.; complete, and the related work on the 
parser, qranunar, and encoding function will follow,  A 
nambcr of sentences illustrating the system's current 
perforr.iir.ee are reproduced beluw. 

Input Sentence: 

THE TROOPS FROM SYRIA SUDDENLY INVADED THE JERUSALEM 
REGION 

Output Senentcc: 

TROOP /3 SYRIA /3 * SUDDENLY /4 INVADE /4 • REGIOu /7 
ISRAEL /7 • 

Input Sentence: 

THE TROOPS FROM THE FORTIFIED BORDER OF SYRIA SUDDENLY 
INVADED THE JERUSALEM REGION 

Output Sentence: 

TROOP /3 SYRIA /3 * SUDDENLY /4 INVADE /4 * REGION /7 
ISRAEL /7 * 

A second approach to automated interactive theme encoding 
is also being pursued.  Called "sequential coding," it is 
based upon some novel hypotheses concerning the natural 
legic of textual communications.1 From the point of view 
of the implementation, its most striking advantage is the 
relative simplicity of the program and dictionary structure. 
An earlier ALGOL version of the sequential coder (PETE) has 
been implemented, tested, and demonstrated on texts of a 
political nature.  Revisions and recoding of the sequential 
coding program in FORTRAN IV are now in progress with the 
aims of:  (1) improving its running efficiency, (2) refining 
its encoding rules, (3) improving and broadening the scope 
of its interactive facilities, and (4) enlarging its 
dictionary.  The recoding task is more than half completed 
and will be finished early in the next reporting period. 

^Tripodes« Peter.  Note on a Method of Sequential Coding of Content, 
CCBS, UCLA, May 19 71. 

Tripodes, Peter.  An Automatic Coder Utilizing Sequential Codes, 
CCBS, UCLA, CCBS-TM-26, December 1971. 

Tripodes, Peter.  A Refinement of Sequential Coding Methods: 
Applications to Question Design and Automated Inference« CCBS, 
UCLA, July IS72. 
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\ccoin.plishnients Juriru; Ulla reporting p;.-riod in t-.he area of 

interactive data analyaiat 

»Integration and checkout of all coaiponenta of the 
TRACE ayatea. 

•Extenaion of PREP capabilitiea to handle laryer data 
bason in general and archive data bases in particular. 

•Upgrading of PREP to handle general restrictions on 
receding and transgeneration functions. 

CCBS User Conference 

The first CCBS User Conference v;as held in mid-June.  Invitees 

represented a select cross-section of present and potential users 

of the CCBS system.  Conferees included respresentatives from 

various agencies of government, research institutions, and the 

academic community; fields of specialization of the conferees 

included international relahions, political science, social 

psychology, engineering, computer science, and architecture and 

urban planning with such diverse interests as training, operations 

analysis, planning, forecasting, data management, survey research, 

and conflict theory.  The intent of the conference was twofold: 

(1) To inform the conferees of CCBS capabilities, and (2) to 

expose the CCBS system to a wide variety of user needs. 

Reflecting this twofold intent, the conference was organized into 

lecture-demonstration sessions, which were used to describe and 

discuss CCBS capabilities, and working sessions which were used 

by conferees to apply CCBS capabilities in the various domains of 

interest and specialization that were represented. 

The conference produced bo^h specific and general levels of 

'■valuation and recommendations for improvement.  The specifics, 
relating largely to use-procedures, have been reviewed and, for 

the most part, incorporated into the CCBS User Package.  The 

general recommendations related not so much to change—there was 

widespread endorsement of the CCBS philosophy and implementation— 

■■ to direction;; for future directions both with respect to 
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\ocolnpiishments during bhifl reporting period in the area of 

Lnteractiv»- data an.'.ysis: 

•Integration and checkout oi all conponcnta of the 
TRACE ■ystem. 

•Extension of PREP capabilities to handle larger data 
base! in general and archive data bases in particular. 

•Upgrading of PREP to handle general restrictions on 
receding and transgeneration functions. 

CCBS User Conference 

The first CCBS User Conference v/as held in mid-June.  Invitees 

represented a select cross-section of present and potential users 

of the CCBS system.  Conferees included respresentatives from 

various agencies of government, research institutions, and the 

academic community; fields of specialization of the conferees 

included international relations, political science, social 

psychology, engineering, computer science, and architecture and 

urban planning with such diverse interests as training, operations 

analysis, planning, forecasting, data management, survey research, 

and conflict theory.  The intent of the conference was twofold: 

(1.) To inform the conferees of CCBS capabilities, and (2) to 

expose the CCBS system to a wide variety of user needs. 

Reflecting this twofold intent, the conference was organized into 

lecture-demonstration sessions, which were used to describe and 

discuss CCBS capabilities, and working sessions which were used 

by conferees to apply CCBS capabilities in the various domains of 

interest and specialization that were represented. 

The conference produced both specific and general levels of 

evaluation and recommendations for improvement.  The specifics, 

relating largely to use-procedures, have been reviewed and, for 

the most part, incoi-porated into the CCBS User Package.  The 

general recommendations related not so much to change—there was 

widespread endorsement of the CCBS philosophy and implementation— 

as to directions for future directions both with respect to 
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devalopnents and areas of application. Thase reconnendationai 

especially aa they interseut with out own needs, will play a 

significant pact in future planning for the project« 

WEIS System 

The HEIS (World Event Interaction Survey) System, developed by 

Charles McClelland, is being adapted to the CCBS User Package.  The 

WEIS data base contains over 47,000 such events, collected from the 

daily New York Times from January 1966 through May 1972.  Those 

events have been coded by:  time, initiator, event typo, target, 

and conflict arena.  Over 160 nations appear as either initiator 

or target or both.  Events are coded into 6 3 types, and these are 

organized into 22 super-categories. 

The latest version of the system was originally implemented in an 

IBM environment; transplanting WEIS into the CCBS/PDP-10 system 

proved difficult, and the transplanted version proved to be below 

acceptable levels in terms of operating efficiency because of the 

large number of data transfers between peripheral storage and core 

and because efficient data transfers intersect critically vith 

differing hardware architectures between machines. 

The task of adapting WEIS to the CCBS/PDP-10 is more than half 

complete—WEISUM allows the user to count the occurrences of any 

combination of event categories.  It has been fully implemented 

(with a tenfold increase in efficiency) and WEISCAN, the second 

major portion of the WEIS system, uses the event categories to search 

and retrieve the text itself.  It is being similarly adapted for 

incorporation in the CCBS User Package. 

Laboratory Facilities 

A facility of approximately 6,000 square teet has been developed to 

provide space for the computer, laboratory, and staff offices on the 

UCLA campus.  In addition to the computer and interaction terminals, 

the laboratory requires other equipment (for monitoring, recording, 

stimulus presentation, and information exchange) to support a wide 

range of behavioral investigation.  A closed-circuit T.V., rn audio 

monitorimj/recording, and a general control system have been 

integrated into the laboratory. 

mmmm mtmmM 
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s Ulm 1 ation Research and Method)loqy De /elopment 

Laboratory Bimulation exorcises are being conducted et a number of 

ntera Coi the study of international relational for evaluation 

>r political-ailitary strategy Cor crises and lonq range planning, 

-md for study of other allied topics.  One of tv/o divergent 

aonroachei is characteristically used in these gaming efforts.  In 

policy-oriented gating, where credibility and realism are emphasized, 

data are not systematically recorded and analyzed  methodologies 

employed are typically unevaluated, and experimental control is 

deemed unnecessary except for constraining player departures from 

realism or the gamer's intended focus.  In research-oriented gaming, 

where theoretical and methodologioal issues are of primary concern, 

superficial representation of reality and the use of unskilled 

players have led to extensive criticism and charges of triviality. 

In either case, because these games are administered, played, and 

observed manually, they are severely limited in the amount and 

subtlety of i.onitoring and concrol, in the I'jvel of detail and 

volume of data that can be gathered, and in the role played by the 

analyses of these data.  Furthermore, where the complexity of 

situations being studied does not readiJy yield to the control 

sought in the standard application of the laboratory experiment—a 

situation characteristic of almost all laboratory gaming--these 

limitations in control or data gathering greatly curtail the value 

of these exercises for evaluation or research purposes.  Consequently, 

whether policy- or research-oriented, such games are unable to deal 

with a number of important questions, some of which are so fundamental 

as to bear on the validity of the games themselves. 

Our research plan attempts to join the assets in both approaches and 

to reduce a number of the limitations associated with each.  In 

particular, an attempt is being made to realize jointly the objec- 

tive:; of the theory-oriented researcher, and the more stringent 

demands for credibility and relevance of the policy-oriented prac- 

titioner, through our newly developed on-line capabilities. 
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Purthe  rd| bhrough a strategy bhat Links bhe data collscted Ln 

laboj ib. ri axorcisea with that collacted in other laboratory and 

noi Lab atory approaches, we h-;pe to increase bhe generalisability 

and ubility of simulation studies and data. 

Projecb activities durin q bhe pas'.-, six months arc described below: 

Scenario Topics, Conceptual Issues, and Scenario Deviaopmenta 

Proposed and developed simulation scenarios will continue to focus 

on some of the central issues of American foreign policy today- 

the factors influencing the degree, form and effectiveness of u.S.- 

U.S.S.R. involvement in local conflict. 

A centra] probleu of United States foreign policy in the next decade 

Will bo the extent to which the United States can, in future crises, 

take actions that are commensurate with itr conventional and nuclear 

power, its economic strength, its scientific and technological 

status, and its interests in the outcome of the crisis.  We are 

concerned with studying the factors which permit or constrain the 

United States and the Soviet Union from taking action in a set of 

representative crisis situations. 

Conceptual Framework for Simulation Scenarios 

While pursuing the detailed development of particular scenarios we 

have set forth conceptual frameworks that raise questions about the 

dynamics of great power involvement.  Most particularly we have 

fOOUS on the dynamics of confrontation and commitment processes in 

these Circumstance«.  The evolving framework and hypotheses of 

interest are being used to shape scenarios and simulation format in 

a manner that minimally compromises their policy-validity and their 

utility for policy analysis.  Two areas hwe been singled out for 
attention: 

Confrontation Theory.  Work in this area has explored the field of 

deterrence theory as it relates to U.S.-involved crises m the 
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:hird-world area« Thia led ua to a fonm] ttion doaignad to halp us 

i Kplore the conditions auccaaaful ^nd  unaucceaaful detarrancei 

teaulta of bhaaa effort« have been reported Ln earlier reports and 

in CCBS-TM-38.  In a cloc^ly related paper, "Toward Confrontation 

Chaory" (CCB8-P-9), "confrontaticm" La define.: and distinguished 

from the related phenomena Of "cri-.ia," "war," and "deterrence." 

The Objective« of the study of confrontation are outlined, an-l a 

case is made for tne construction of a framework for a set of 

propositions as a separate atep in the study of confrontation.  A 

quaai-canon Of 71 propositions on origins, actions, and outcomes 

of Confrontation is collected.  A provisional set of confrontations 

':i8J3-1972) , candidates for systematic study, is listed. 

Tne Rile of Coimnitment Processes in Defining Foreign Policy.* The 

curreit phase of this effort is concerned primarily with testing a 

set of hypotheses on military commitments in "third area" conflicts 

below the strategic level;  a client state, more or less under the 

protection of a great power, is faced with a military threat from 

another state. 

The relative importance of a number of relevant contextual factors 

affecting the operation of "third area" deterrence are explored: 

the probable consequences of defeat for the client; the strategic 

nuclear balance between defender and challenger; the regional 

military balance; the defender's past verbal commitment to de'^nd 

the client; the defender's ideological value at stake in defending 

the client; the defender's military, economic, domestic, and future 

credibility values at stake; the potential negative economic, 

diplomatic, and domestic consequences if the defender does intervene; 

the degree of public unity in the client state; the defender's 

record in meeting past commitment challenges; and, finally, the role 

of defender, client, and challenger. 

•A paper prepared for presentation at the International Studies 
Association Convention, 14-17 March 1973, New York City, reports 
on the theoretical framework and research design of this work. 
A more complete presentation of the method is also described in 
earlier reports. 

-25- 

Ute .Mrt^MBM 



■••■■»■^»■■■■•■■^^«»■»••^■■■»■■»-"•W       '     " "    llU.lllll.   il 111. .    .        ■in» 

'^riuj ic:uyin'ith,r'■oai^-^■»"•«"-i.bor.ton. 

t- (»»cription    rapresantad in the form of  IM-.r 
changeable paragraph! of a  acenarlo      rn H ■ 
-d the iaat Oontextu.1 fa.-^      "      v "    y'  "^ ""* ^ 
and reault    i„ si-tv f •y«te»aticall, •mlpul.ted 
in fM K.    

Sl-lty"t0ur unl^ s—do combinations preperel 
an   thi.   fash!on.     Each of   the  scenarios  incorporating these vaiabio 
describes  a  Middlo   »••*   .   •    •  '   . y   &"•■•  variables 
Perspective If !       M "     "^     R-Pond»^  assumed the 

0  S.s.R.     Qcest.onnaxre   responses allow us  to  measure the effect 
*  scenario .anipulations  and  respondenfs  attitudes  on de e 

and co^^ent  responses.     In particular,   their effects on    ou 
interrelated dependent  variables  are examined:     the  percept on   )f 

he defender.s creaihiUty.   the  defender's wilU,lgne ^        a    e 
s  c  ecubu by  str„tJthenlna  his ^ l^  o - 

-   nngness   to attac.   the  client based on his  evaluation  of L  " 

final^ar11^" ^ ^  ^  '"^  ^  ^  **'***  and the 
e   y::3 T been initiated-  ^ *»*'*'  «Plications of 

the desxgn conaiatla, of 640 participants were administered to 

comp ete the data collection phase.  , preliminary analy     se[1 

on «J participant. ,3 replications, showed that there ended to 

be considerable consistency among the four „ationa! actor rl e  in 

their perceptions of the various scenario conditions, in the 
evaluatrons of the credibility of the „.». oommitmen ,  n th r 

estimation of the level of Ü *    m**i ■ 
«-«*    ,-. »Ctlon required to achieve commit- 
ment credibility and on n a  ,„• n ■ commit 7       U-S' Wll^ncjness to take that action  At 
th« same time, the considerable di Ffo^    u 
and n  a   sr ,i       -arable differences between Soviet/Eqyptian 
and Ü.S./lsraeli evaluations of the justification of the thre'Lne^ 
attack indicated national role differences. ^areatened 
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Oi  ihm  four gituationa] conditiom that were »yataaatically variad 

In the »cenarlo, ioca.; military balance had the greateat effect 

particularly on perceptiona, evaluationa, and deciaiona concerning 

■._VS._ policy.  Given local «ilitary superiority, U.S. players 

Lndicatad conaidarabla irillingnaaa to defend Israel—in the evant 

datarrance Cailad-regardlaaa of the other contextual conditions. 

However, under conditions of local Soviat/OAH military superiority, 

U.S. will in.;ness depended on whether the probable Sovict/UAR 

objectives were oxhreir.e or limited or prior U.S. commitments had 
been weak or strong. 

While the local miiitarv balance also had an important effect on 

Egyptian policy, the calculations of both the Egyptian and 

particularly Soviet players were more sensitive to changes in the 

atrata^ic nuclear balance rather than the local conventional one. 

In general, the UAR players were more willing to exploit the crisis 

and attack Israel than were the Soviets. 

Among the many interesting issues raised by these findings, the 

preliminary analyses tend to indicate that the assumptions under- 

lying the "massive retaliation" doctrine (that strategic superiority 

is sufficient to deter a whole range of possible provocations) are 

more consistent with the findings than those of the "flexible 

response" strategy (that strategic forces are only effective in 

deterring the more extreme provocations and that sizable local 

forces are needed to deter more limited commitment challenges)—at 

least in terms of the challengers' behavior.  The defender's actual 

intentions to support the client, however, seem to depend more on 

the availability of local forces (such as argued by the flexible 

response strategists) than on the nuclear balance. 

A continuation of the analysis and write-up will be made during 

the next reporting period. 
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Methodology Cor scenario Design and Construction Cor 
Entemationsl Relation! simulation Exercises 

Although simulation games are finding widei asage (in universities 

and nilitary colleges« as well aa in politicdl~military exercises), 

practical ly nothing has oeen written on how to prepare good 

scenarios, nor have any systematic procedures been developed to 

assist the scenario designer in organizing information, materials, 

and concepts.  Scenario design remains an art in Which only few 

practitioners achieve products of high quality«  As a consequence, 

most scenarios are designed on a hit-or-miss basis and are exces- 

sively costly; the implications for playability, representativeness, 

and relevance to theory and policy concerns are leCt to intuitive 

decision. 

A series of papers (to be integrated into a larger work) have been 

written and others are in progress to provide general and specific 

guidance on scenario development for study ot international crises 

so as to contribute to an improved quality and economy of gaming. 

These papers also will include material on how to conduct simulations, 

on procedures, record keeping, control problems, role playing, 

debriefing, etc. 

In addition to providing instructions to the reader on how to 

proceed in the construction of a simulation exercise, and examples 

of exercise materi..ls, we continue to attempt to explicate the 

step-by-step intellectual process which led us to make certain 

choices and assumptions, and we will provide the framework for the 

reader to move through a similar process on his own. 

A major development during the preceding period has been the 

introduction of the metagame approach and its modification for the 

analysis and design of crisis situations developed by Nigel Howard.* 

This approach was explored as a tool for the transformation of 

real world m/iterials into tractable scenario elements and for the 

'See Howard, Nigel.  Games_,__Me^iJ3mgs__and Rationa 1 ity.  Cambridge, 
Massachusetts:  MIT Press, 1971. 
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analysia of existing teenarioa and expert eituationaJ defiaitione 

to produce a greater amount of ainuiator control and nndoratanding 

of the ganerated patting. Boa« nodificationa arc nocassary to make 

this general analytical approach into a useful deaiga technique, 

and a preliminary report illustraLes the apecific problems and 

aaggeationa (CCB8-TM-34).  in this report, the netagaaM analysis 

technique is explained and basic concepts defined and illustrated 

by the application of the technique to an existing Mid-East simu- 

lation scenario.  It describes metagame analysis as a formal 

technique for the structuring of subjective definitions of 

situations; the method, itself, in no way prejudices the result 

of the analysis.  The outcome is the result of the author's 

assumptions concerning the situation.  Different assumptions result 

in different outcomes.  The report is intended to show how the 

metagame analysis technique can be used to structure the- crisis 

focus of a scenario, and suggests certain tentative process 

hypotheses. 

During the preceding period the Riajor emphasis of metagame analysis 

has been directed toward the acquisition, implementation, and 

modification of a FORTRAN IV program for computer-aided metagame 

analysis.  A preliminary versic of  this program is now operational. 

The computer-aided method allows the analysis of moderately complex 

real world crisis situations such as might be encountered in 

scenario simulation. 

The current routine takes actors, options, and preference assign- 

ments made by the analyst and performs the Boolian calculations 

necessary to check for a complete analysis.  The computer then 

informs the analyst of any feasible option combinations he might 

have overlooked in his original assignment and allows these to be 

assigned.  The computer also informs the analyst of contradictory 

assumptions made during the COuraj of the analysis.  The completed 

analysis may be retained on hard copy or stored for update. 

A series of tests has been run to determine the amount of knowledge 

required to perform the analysts successfully.  During the test 
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■rioü the program capacity has bc2^n arbitrarily liw^.ted to a total 

).. 25 actors and options.  Some knowledge of the meLaqarr.e analysis 

method is required to operate the progranii but an understana i ng of 

*-he theory of metagames is not a prerequisite«  Testing of the 

computer-aided method resulted in the emergence Of a number of 

suggestions for modification which are currently being implemented 

or explored.  The? most significant of those concerns building o 

metagame analysis of a one-team scenario (since rnel.cigame analysis 

is £i kind of simulation) to aid in on-line instruction in the 

metagame analysis method.  Other modifications to the original 

FORTRAN program obtained from Nigel Howard at the University of 

Waterloo* include changes in input and output procedures and output 

displays to make the methoa more understandable to the ut;er, as 

well as the option for hard copy. 

In another related development, the metagame technique (utilized in 

rhe analysis of complex conflict-and-bargaining relationships) was 

extended by the development of a multiple equilibrium analysis 

procedure (for locating possible stable outcomes in the conflict- 

aad-bargaining situation) and a "semi-dynamic" procedure for 

locating likely threats, commitments, moves and bluffs in such a 

situation.  The procedures (and an algorithm for the semi-dynamic 

procedure) were presented at a meeting of the Western Political 

Science Association by David Wilkinson (CCBS-P-11, "Metagame 

Analysis:  Equilibr'um and Semi-Dynamic Procedures").  Future 

plans include the specification of the algorithm into an on-line 

interactive situational-analysis program. 

A 1974 Mid-East Scenario for a One-Team Computer-based 
Simulation Exercise 

The general purpose in developing a one-team simulation is to create 

an international relations game which requires only limited per- 

sonnel for administration, and affords greater control for research 

^"Analysis of Options:  An Interactive Computer Programe." 
Department of Systems Design, University of Waterloo, 
January 1973.  (Author not designated) 
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purposes.       tt   is   in   effort   to   provide   a   siiaulaLLon   format   that 

offers greater efficiency, control, and •tenderdizetionj this ii the 

rationale for reducing the response roles bo a singls toam, the U.S., 

ahilm all  other nation rolea Ln the gas« ace sinulated.  No- only 

can a number Of U.S. team be run simultaneously, but the physical 

presence of a number, of teams adds to the credibility that these 

Other teams are being played "live- rather than being simulated by 
the experimenter. 

A scenario developed for the one-team format explores deterrence and 

commitment considerations that would motivate an American decision 

to give large-scale direct military assistance to Israel under con- 

ditions of increasing levels of Arab-Soviet endangerment of Israel. 

The question of substantive policy interest is whether players will 

accept the consequences of one of the pure strategies (commitment 

or noninvolvement) or be drawn to compromise alternatives (some 

level of partial commitment with attendant partial involvement) 

which are psychologically attract we, but may be strategically poor 

in a series of escalation moves. 

In addition to the methodological and policy focus, questions of a 

more social psychological nature are also being formulated for this 

simulation exercise.  There is now a sizable and controversial 

research literature* that claims groups of individuals take more 

risks than would the same individuals making the decisions 

privately.  Nine dimensions that may influence such shifts in 

choice have been identified and a few of these will be system- 

atically varied to determine the extent to which they would 

influence the decisions made in the Middle East scenario.  Special 

attention is being given to variables that would appear to exert 

an influence on decision recommendations among high-level advisory 

staff.  An empirically based model of the risky shift phenomena 

rPruit, D. G.  Choice Shifts in Group Discussion:  An Introduction 
Review, Journal of Personality and Social Psychology. 19 71, 20, 
339-350.  This number of the journal is a special issue devoted to 
risky shift and contains a number of research reports on this topic. 

-31- 

mtmm MMiMaM 



has  bean  develop^  .is   a  eonputCX  MXtel   Ln  whiotl   the  offocts  of 
thirteen exporimeotal variablea my bo apeciflml and bheir affect 
on axp«rliaant«l  r»aulta studLod.     rurthai   modi float ion of the all- 
•omputc-   model   will  be   based  on   exan-inat ion  of   these   results. 

world Dynamical Analytical Bxperimanta with an 
•■ •. 11 - Co mp u t e r Mod a 1 

The PorraatOX Morld H model presents the interacLion of five 

variables describing the state of the world social system: 

population, resources, pollution, capital investment and ayricul- 

tural investment.  The highly aggregated t.orld TI model relates 

these variables in a manner that reflects Forrester's information, 

his theories, and his world view; as a formal dynamic model, it 

then "extrapolates" Forrester's assumptions, "deducing forward" 

from its given assumptions and initial vr.ues. 

The widespread interest aroused by the World II model is of course 

a consequence of Forr^ter's referring its extrapolated behavior 

back to the real sys:em it seeks to represent.  Forrester points 

out that a computer model, as an embodiment of a theory of system 

structure, states the theorist's assumptions about the system and 

thus is only as good as the theory which lies behind it.  Therefore, 
he propo.~es, 

"The reader should examine the assumptions and the 
relationships for plausibility.  If he were to engage in 
extending and refining the model, he would want to test 
his alternate hypotheses by altering the assumptions 
given here to determine which changes in assumptions 
result in significant caanges in system behavior."* 

The Forrester World II model invites four types of tinkering: 

simple analytical experiments (e.g., changing the given initial 

conditions); reshaping empirical functions; complication of rate 

equations; and addition of new level variables • Ith  their 

accompanying rate equations and feedback loops.  The manipulations 

described deal with the first two of the four. 

*r.' 
Forrestei, J. w.  World Dynamics. Cambridge, Massachu -tts: 
Wright-Allen Press, 1971, p. 32. 
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A basic version 01" tue Hbrld Cl model was rsceivcd from 

Dr. NJchael R. Leavitt and revised to fit the PDP-lü as "FORCOR.BAS" 

and WORL2.BAo."  A lories of analytical experiments with the modal 

showed that« with its "table functions" edited to reflect a 

different and somewhat more empirically based view of real world 

relationships, substantial increases in resource availabilities and 

pollution controls wore sufficient to prevent collapse of the model 

and achieve new stability at a substantially improved "quality of 

iifo."  Restraints on economic qrowch {the most controversial 

segments of the Forrester-Meadows prescription) proved unnecessary 

in achieving stability within the edited model.  Results were 

presented at a meeting of the International Studies Association/West 

in a paper by David Wilkinson ("World Dynamics:  Analytical 

Experiments," CCn3-P-12) .  While no immediate further work on this 

model is planned for the near future for this small effort, longer 

term developments have been sketched by Wilkinson ("Political 

Design and International Studies," CCBS-P-13), which indicate how 

it might be used in conjunction with other related international 

relations research that involve decision-making in projected 

future world environments. 

Adaptation of the International Relations Exercise (IRE) 
to CCBS 

Authored and computer programmed by Lieutenant Colonel George L. 

Draper and based on Guetzkow's INS and Coplin's WPS, IRE was used 

at ICAF for the first time in 1971.  This much improved simulation 

exercise was subsequently used by the Senior Seminar on Foreign 

Policy, Department of State, the Army War College, and, to date, by 

over 100Q Senior Service School and Academy level students. 

IRE, like its earlier predecessors, remains a free-form computer 

simulation but uses an improved scenario, data base, and computer 

submodels.  It is free-form in that the participants are virtually 

unrestricted in decision options available to them.  The irt^ct of 

political decisions of the participants is reflected in an annual 

computer-generated report which portrays the "Stute of the Nation" 

including a political analysis and the confidence the constituency 

h^s in the administration. 
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Tht cxerci.^p may involve as n.iny as eight naLion-playcirs Whose 

ittrlbutM arc particularized by updated dat« bases. They are then 

Introduced to a scenario that introduces the participants to a 

simulated world sons date Ln the future.  Bach nation is provided 

with relevant historical information of a privileged and general 

kind.  Bach nation is then required during each decision period to 

define national goals by priority and the manner in which they 

intend to accomplish these.  Available resources, which include 

political, economic, and military are then allocated and associated 

actions are taken.  The exorcise is presently run on a remote 

timesharing system.  ICAF uses teletype terminals to produce annual 

reports. 

CCBS is currently adapting the software so that it will run on the 

PDP-10 so as to make it available to a larger variety of potential 

users.  It is anticipated that this goal will be achieved about 

half-way through the next reporting period.  With some user 

experience, a package of improvemenLs will be designed to provide 

additional computer support for these exercises—both for exercise 

management and control team monitoring.  These modifications should 

significantly increase the ease of conducting IREs and provide for 

much needed research evaluation. 

A Persion Gulf Scenario 

A preliminary version of a scenario was prepared as a candidate 

scenario for consideration for further study at CCBS.  The scenario 

explores a slowly developing crisis growing out of requirements for 

protection of super-tankers sailing through the Mediterranean and/or 

Indian Ocean destined for U.S. East coast ports. 

(1) With attention in the United States and elsewhere centered on 

the looming world energy crisis, a great deal more attention 

will be focused on tha Persian Gulf. 

(2) Every day 20 million barrels of oil are shipped by tanker 

through the Persian Gulf and the Straits of Hornuiz to Western 

Europe, Japan, and the United States.  This amounts to more 

than ?/4 of the entire output of oil from the Middle East. 
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Because of the dependence of Western Europe, Japan, and the 

United Btatee on this supply of oil, the Persian Gulf takes on 

a new strategic inportance. General Esador Rabin, the former 

Israeli tadbassador to the United States, described it (particularly 

the straits of Horrous) as "the American jugular vein." if 

America is to remain a great power, he said, "it will be forced 

to protect its interests in this area." 

(3) There have been some fears expressed Ln the United States that 

because of American military support to Israel in the form of 

modern weapons, the Arab oil producing states, supported by the 

Soviet Union, might try to cut off oil shipments from the 

Middle East to the United States-  This danger was emphasised 
in The Oil Import Question;  A Report of the Relationship of 

Oil Imports to National Security by the Cabinet Task Force on 

Oil Import Controls, Washington, D.C., 1970, p.31.  Such a 

development could cause the United States great embarrassment 

and, in the midst of an energy crisis, great hardships. 

(4) This scenario follows the line of thinking laid down by two 

Soviet political-military experts:  E. M. Primakov of the 

Institute for World Bconomy and International Relations and 

V. V. Zhurkin of the Institute of the U.S.A. (as relayed to 

Thomas W. Wolfe of the RAND Corporation).  They described a 

future possible Middle East confrontation in the following terms: 

"There is a renewal of Arab-Israeli hostilities at some 
future date.  Arab countries blame the United States for 
backing Israel and a wave of reprisals against U.S. oil 
and other interests in the Middle East takes place.  The 
United States, sensitised by the energy crisis, sees not 
only its economic but its vital strategic interests 
jeopardized by the loss of access to Middle East oil.  It 
therefore intervenes with military forces.  The Soviet 
Union cannot stand idly by when its clients plead for 
help.  It therefore takes unspecified countering action 
and the stags is set for a dangerous confrontation." 

The words "unspecified countering action" in the above quotation 

permits one to suggest one possible effective course of action 

open to the Soviet Union which would he difficult if not 

inpossibJe for the United States to prevent or rectify. 
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(5] The scenario would involve a mining operation in the straits of 

F!(v-!!'.ux by Soviet and Iraqi naval and air forces.  Recent develop- 

ments in sea mines have enormously increased their versatility 

and effectiveness. American mining operations ofi the 

North Vietnam coast in May 1972 demonstrated that effective 

minefields can be Laid over an extensive area by air in a single 

night.  Mines ar« no longer merely anchored in one place but can 

move toward a ship target in response to an accoustic or pressure 

Stimulus.  Mines can be laid in much deeper water than in tormer 

years.  Preset arming and deactivating devices permit the country 

laying tho mines to know just when they will become operative or 

deactivated. 

(G) What makes the scenario a novel and sophisticated one 

is that sea mines are passive weapons.  You have to run into 

them or into the area of their effective operation in order to 

be hurt.  One could expect that in the case involved in the 

attached scenario the Iraqi and Soviet Governments would warn 

international shipping to avoid the mined area.  Neutral and 

world shipping accepted the American minefields off the Vietnam 

coast in 19 72 without serious protest.  One may assume that: a 

mine barrier in the Straits of Hormuz would produce a slowly 

developing low-le/el international crisis rather than an 

explosive one. 

(7) The scenario assumes that there is a renewal of fighting 

between Egypt, Libya, Syria, Iraq on one side and Israel on the 

other.  In this fiqhting Arab forces are defeated and in their 

exasperation blame the United States for their losses.  The 

radical Arab states Syria, Libya, and Iraq try unsuccessfully 

to get an Arab and Iranian embargo against the shipment of 

Middle East oil to the United States.  Saudi Arabia, Kuwait, and 

Iran continue to make oil shipments to the United States, Japan, 

and Western Europe.  The scenario further assumes that the 

radical government of Iraq persuades the Soviet Union to 

participate with it in a mining operation designed to close thu 

Straits of Ilormuz (.see attache! map) to oil shipments. 
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(8) if thir.  wer« done« it would produce not only a slowly developing 

crisis (as the United States, Japan, and the European Economic 

Community ration their oil) tut a fairly prolonged one, making 

possible a giiroe with several move cycles assured.  It would bo 

a fairly prolonged crisis because modern mines are difficult to 

sweep up.  They have various kinds of detonators that respond 

to different stimulation:  contact, magnetic, accoustic, pressure. 

The Soviet Indian Ocean squadron possesses the only minesweeper 

in that part of the world.  A minefield laid in the Straits of 

Bormua would interrupt oil shipments for several months.  If 

oil was in short supply in the West, this might produce a low- 

level crisis lasting over several months that becomes increasingly 

difficult with the exhaustion of fuel reserves, and permit a 

slowly developing crisis game involving teams representing not 

only the radical Arab states and the Soviet Union, but also the 

united States, Japan, and the European Economic Community. 

The entire scenario, presented in CCBS-TM-46, illustrates how 

such a development might occur. 

Experimental and Para-laboratory Studies of Interparty Conflict 

The simulation approach, because of its complexity, needs to be 

closely interrelated .it many levels with other techniques of inves- 

tigation to clarify its findings, to serve as a direct source of 

hypotheses, and as a simple setting for developing and testing new 

method«.  It is necessary, then, that the research program continue 

to range widely in its approaches to problems from paper-and-pencil 

situations to computer-baoeJ experimentation and that aata from 

these studies be more closely linked.  While these studies are only 

a small part of the total effort, we believe it is particularly- 

important to continue two lines of investigation in support of the 

s muiacion activities:  (1) our earlier program of experimental 

studies in the new computer laboratory, and (2) SCEMQ'JEST studies. 

While no now experimental studies are being undertaken until the 

next reporting period when the laboratory is available, results of 

earlier studies continue to be analyzed and reported.  The results 
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of a study on attempts to shape cooperative behavior in a prisoner's 

dilemma a ime  has (.eon written up for submission for presentation at 

bhe next American Psychological Association Meeting. 

SCENQUEST—A Scenario Questionnaire Technique for Studying 
Behavior in Con^lex Social/Political Setting 

Many in-process phenomena cannot be studied easily in simulation 

axercises because they occur rarely, or follow unique patterns of 

antecedent events, or require more extensive subjective analysis 

than can bo easily obtained during the exercise. 

Furthermore there is a need for systematic evaluation of largo 

numbers of variables under conditions which allow their assessment 

to be made economically, in terms of both time and money, that the 

present SCENQUEST (a scenario-questionnaire) procedure was evolved. 

Briefly, in the SCENQUEST approach, the respondent is given a 

written scenario of an ongoing situation.  This synopsis may be 

presented in dramatic, real-life terms or in bare-bone, analytieal 

ones, and may concern situations as complex as those presented in 

real world crises or as simple as those in a pisoner's dilemma 

experiment.  The synopsis provides a summary history of the events 

and decisions made by all relevant actors up to a given point.  The 

respondent roads the scenario from the point of view of one party 

in the situation; he is then asked to respond as if he were in the 

situation with the history as it is given and in the designated 

party's place.  He then records his responses to a questionnaire 

that is designed to assess the respondent's interpretation and 

response to the situation presented. 

The Effects of Variation in Sxze  and Reducibility of Objective 

Conflict on I're-Bargaining Perceptions.  Mutual incompatibility of 

one party's goals with another's is at the very heart of most- 

definitions of social conflict,1 yet the outcomes of conflicts ar« 

Fink, D. F.  Some conceptual difficulties in the theory of 
social conflict.  Journal of Conflict Resolution, IStH     XII 
412-4 60. ' 
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usually not rigidly set or completely determined by objective 

sonstraints.  These are frequently open to redefinition.  This view 

of conflict as open in scope found enthusiastic support froin social 

psychologists whose ftbcus is on Individuals and small groups in 

settings where attitudinai and emotional issues are primary a.vd 

where real, inherent conflicts are secondary.  More than a decade 

cf psychological studies on social conflict, in both the laboratory 

and the field, demonstrate that conflict nay occur where there is 

no actual incompatibility of goals and that it may be exaggerated 

through motivated misperception and misunderstanding^ through 

limited cognitive comprehension or faulty or Incomplete information.3 

If conflict expansion could ba traced to psychological determinants, 

psychologists optimistically argued that through the elimination, 

reduction, cr control of these factors, more successful conflict 

reduction could be achieved at all levels of intra- and efttra- 

societal conflict.  This optimism was generally not shared by 

scholars of international conflict.  They criticized psychologists 

for failing to recognize the discipline-limited nature of findings 

derived from experimental conflict settings that have rarely 

exhibited the high levels of mutual incompatibility and important 

asymmetries of real world conflict. 

In a study currently being written up for publication, we explore 

the effects of low versus high levels of objective conflict, 

defined by the amount of incompatibility in the division of an 

outcome under conditions where bargaining over the division of a 

fixed amount is f) be completed in a single session or divided 

over ten separate occasions.  As in an earlier paper on the effects 

of size and form of bargaining incentives by Lanto and Shure,'' we 

-White, R. K.  Nobody Wanted War.  New York:  Doubleday, 1Q70; 
Deutsch, N.  The ResOlution Of Conflict.  New Haven:  Yale 
University Press, 19'73. 

'Hammond, K. R.  New directions in research on conflict resolution. 
Journal of gOCial Issues, 1965, 21, 44-66. 

''Lanto, S. and Shure, G. H.  Effects of sixe of payoff and real 
versus imaginary rewards on prebargaining perceptions.  Proceedings, 
80th Annual Convention, APA, 1972, 231, 232. 
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assuBie tliah. the siza of inconq>atibility of interedta and the 

fractionatlon of conflict issues ovet time will hava important 

effects on conflict rafolution behavior.  As In other studies,5 we 

anticipate these will be mediated via the S'a subjective definition 

c£ conflict size, perceived importance of issues, anticipated 

difficulties of resolution, aspirations and strateqies, and feelings 

engendered by his view of the other party's anticipated behavior and 

intentions.  As in the Lanto and Shure paper, this study focusses 

exclusively on the preexporimental or orientation phase of bargaining 

and assesses a relatively xarge set of potentially relevant facets 

of the S's perception that may be affected by the variables 

manipulated. 

A second application of the SCENQUEST method, a study on commitment 

processes, is described on pages 25-21  of this report. 

■:Kelley, 
Lanzetta 
and Thib 
behavior 
411-438} 
experime 
Papers, 
and KeLl 
role of 
Californ 

H. H., Shure, G. H., Deutsch, M., Faucheux, C., 
J. T., Moscovici, S., Nuttin, J. M., Jr., Rabie, J. M., 

aut, J. W.  A comparative experimental study of negotiation 
Journal of Personality and Social Psychology, 1970, 16, 

Shure", G. H. and Meeker, "R. J.  Bargaining processes in 
ntal territorial conflict situation.  Peace Research Society, 
XI, 109-122; Shure, G. H., Fieker, R. J., Moore, W. H., Jr., 
ey, H. H.  Computer studies of bargaining behavior:  The 
threat in bargaining.  (Rep. No. SP-2916) Santa Monica, 
ia:  System Development Corporation, 1966. 
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Future Plans 

This project is being continued under a naw contract (AP30602-74-C-0016) 

In th? main, the future plans for the current project are incor- 

porated into, and described in detail in, the work proposed under 

the new contract, but there are three notable exceptions:  work on 

the virtual memory hardware and software will be completed during 

the next quirrtor; some hardware and equipment components, required 

to complete the system, will be acquired; and final documentation 

will be completed—these will be reflected and/or incorporated into 

the final report of this project. 
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Professional_Conferencesf  Presentation» and Activltiesi 

r' srald H.  Shure 

Attended Ams  Control   und Foreign  Policy Seminar,   Pasadena. 
California,   January   9. 

teeting with  Dr.   Donald  Bitser at  Conference on   Impact  of 
Communications on  Society,   California  Institute of Technology, 
February 6. 

Meeting with Dr. Dana Main, University of Michigan, Ann Arbor, 
February 17-18. 

Meeting with Dr. Andrew Molnar, National Science Foundation, 
Washington, D. C, February 19-22. 

Delivered address and chaired papei  at ISA Conference, 
New York City, March 15-17. 

Participated in ARPA Conference on Research Needs for Defense 
Decision Processes, San Diego, June 25-July 7. 
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Visitora to CCBS. January - June 1973 

Dr.   Holen Orlander, Center tor Training in Community Psychiatry, 
[.os Angeles, January 5. J  »jwuiatxry, 

Dr. John Baylesa and Robert Chapman, January 17. 

Or. Jude. Pearl, Department of System Engineering, UCLA, February 2. 

Professors Kamen and Kayay, University of Tokyo, Japan, February 7. 

^n
ü^arl0' RADC;.Jim Altl^n, Synectics; Robert DeHaven, Svnectics- 

Stan Hovey, Synecticej George Lawrence, ARPA, February 12-14? 

Februfryri6?Uf0rd' '^  ^'^' William SiblV-' *AND Corporation, 

Dr. Joseph Ben-Dak, Jerusalem, Israel, February 27. 

n^ PaU,1  ^}m^on^'   Dr- Biii Jon««, Dr. Charles Powell, Dr. Harvey 
DeWeerd, Michael Banks, London School of Economics, March 1. 

Lt. Andrews, RADC, March 2. 

Emir Shuford, RAND Corporation; Dr. Robert Brennan, Dr. David 
McMullan Of Department of Education, Mrs. Betty Wenerser 
Instructional Resources Center, SONY, Story Brook, Now York 

Mr. Joseph Markowitz, Cambridge Project, March 5. 

Mr. Ernie Wilner, March 6. 

Or. Olaf Helmer, March 8. 

Or. Craig Fields, Harvard university, March 8. 

Milton Worthy, Operating Systems Inc., March 14. 

MaJcrjT Jame3 RoSenau' 0hl0 Statc University, Columbus, Ohio, 

Dr. Davis Bobrow, university of Minnesota, March 21. 

Col. George Draper, April 4 

'^V^rJ0 :'chffrf' International School on Disarmament and Research 
On Conflict, Rome, Italy, April 5. 

Dr. Vaughn Blankenahip, Prog. Mgr., Social Systems and Human 
Resources, NSF/RANN, Washington, D. C, April 12 

Mr. Robert DeHaven, Synectics, April 26. 
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Prof..«,r m.rtl Ut.,«i and ,:,;i3ociat..s, Tokyo, Jap«, .„, ,. 

Dr. Ed Meyer,, Dart«uth, Hanover, Sew Haa.pshLre, May 10. 

Dr. Seorge hawranco, UFA, Hay 10-11. 

'c3Mic?K,;,^blr>L and Barber' 'JCLrt; ür- ^ "»in- Bnivertity 

Jin Altnan, Synectics, May 17. 

George Lav/rence, June 5. 

Dr. Joseph Young, ONR, Washington, D. c, June 6. 

Professor Charles McClintOCk, UC Santa Barbara, June 7. 

Or. Ian Shepanik, University of Waterloo, Canada, üune 8-11. 

Dr. Nigel Howard, University of Waterloo, Canada, June 10-12. 

Or. George Lawrence,   June 11. 

/•RPA/CCBS User Conference, June 11-13. 

Mr. Bernard DiTano and Mr. Garry Barringer, RADC, June 13. 

Mrs. Alita Sanders, June 19. 

Mr. Jess Gates, Synectics, June 19. 

Or! -aÄ^ C. and 

Professor Lawrence Sto.lurow, SUMY, stony Brook, New York, June 21. 

Dr. Emir Shuford, RAND Corporation, June 21. 

Lt. Col. Joel Synder, SAGA, June 25. 
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Pro j ect  Document at ion.     January - JUP.G 1973 

CCBS-TM-4; 

CCBS-TM-42 

CCBS-TM-43 

CCBS-TM-45 

CCBS-TM-47 

CCBS-P-6 

CCBS-P-7 

CCBS-P-1.1 

CCBS-P-12 

CCBS-P-13 

A Virtual. Kemory System tor the PDP-10 KA1G Procesoor, 
Cooperband, h.   S. and Hopkins, 0., April 1.973. 

A Delphi Study of Factors Affecting Quality of Li.te, 
Dalkey« N. C, February 1973. 

SENTRY:  CCBS System Watchdog, Functional. Description, 
Fisher, W., April 197 3. 

A Persian Gulf Scenario:  A Preliminary Version, 
DeWeerd, H. , Juno 1973. 

The Effectiveness of Pacifist Strategics in 
Bargaining Games, Shure, G. H. , Meeker, R. J., and 
Ilanstord, E.  Reprinted in Interpersonal Behavior in 
Small Groups, Ofshe, R. J. (ed.)/ Englewood Cliffs, 
New Jersey, 1973. 

A Paper-and-Poncil Simulation Study of Political- 
Military Cominitment Processes, Rasch, R. L., and 
Shure, G. H., 16 March 1973. 

A Content Analysis of a Policy-Focused Laboratory 
Simulation:  A Middle East Nuclear Crisis, Shure, G. H., 
Greenstein, S. , DeWeerd, H. , and Meeker, R. J., 
16 March 19 73. 

Metagame Analysis:  Equilibrium and Semi-Dynamic 
Procedures, Wilkinson, D., April 1973. 

World Dynamics:  Analytical Experiments, Wilkinson, D., 
March 1973. 

Political Design and International Studies, 
Wilkinson, D., March 1973. 
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